Alterations and structural resilience of the gut microbiota under dietary fat perturbations.
Disequilibrium of the gut microbiota by dietary fat has been implicated in the incidence of overweight or obesity. However, it remains to be elucidated whether dietary fat perturbations in early life have long-lasting impacts on the gut microbiota and to what extent unbalanced diet-induced alterations in childhood are reversible. Accordingly, three groups of 1-day-old hens were used. They were fed with a low-fat diet (LFD), basal diet (BD) and high-fat diet (HFD), respectively, for 6 weeks and then switched to the same normal diets (NDs) for another 19 weeks. At week 6, hens in the LFD and HFD groups were found to have higher body weight, plasma glucose, total cholesterol, triglycerides and low-density lipoprotein cholesterol levels than their counterparts in the BD group, whereas upon switching to NDs, the metabolic deteriorations observed during the LFD consumption were alleviated. Principal component analysis revealed a shift of the gut microbiota structure in the LFD and HFD groups away from that of the BD group at week 6, while the gut microbiota structure of the LFD group was moved back to that of the BD group after reverting to NDs. Additionally, abnormal alterations of obesity-related phylotypes were observed in the LFD and HFD groups, whereas the abundance of these phylotypes in the LFD group was almost reverted to the BD levels over time. Collectively, dietary fat perturbations in early life have long-term impacts on hosts, and the structural resilience of the gut microbiota in hens fed with HFD was lower than that in their LFD counterparts.